







































































































































































































































































































































































Table 2.4-20. Length-frequencies of all fish caught by seining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1978.

Sections 0, 1, 2, 3, and 4 combined, seasons separated. (Sheet 5 of 11)

Carpsucker| CarpsuckeriCarpsucker] Quillback|Quillback|Quillback |White malimouth [Smallmouti
Total Length spp. spp. spp. carpsucker¢arpsucker|carpsucker| sucker buffalo buffalo
in Centimeters
Spring Summer Total Spring Summer Total Summer* |Spring Summer
Y/Y not meas.
0.1 - 1.9
2.0 - 3.9 5 5 1
4,0 - 5.9 7 1 8 25
6.0 - 7.9 3 3 3 1
8.0 - 9.9 2 1 3 1
10.0 - 11.9
12.0 - 13.9
14,0 - 15.9 1 1
16.0 - 17.9
18.0 - 19.9
20,0 - 21.9 ' 1 1
22.0 - 23.9 1T 1
24.0 - 25.9
26.0 - 27.9
28.0 - 29.9 : 1
30.0 - 31.9
32.0 - 33.9
34.0 - 35.9
36.0 - 37.9
38.0 - 39.9
40.0 - 44.9 1
45.0 - 49.9
50.0 - 54.9
55.0 - 59.9
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
80.0 - 84.9
85.0 - 89.9
90.0 - 94.9
95.0 - 99.9
100.0 - +
Others not meas.
Total unmeasured
Total measured 17 2 19 2 1 3 1 40 2
Grand Total 17 2 19 2 1 3 1 40 2

* This species was caught during only one season.
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Table 2.4-20.

Length-frequencies of all fish caught by seining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1978.
(Sheet 6 of 11)

Sections 0, 1, 2, 3, and 4 combined, seasons separated.

Smallmouthl Bigmouth [Shortnose [Channel Channel | Channel Tadpole |White White
Total Length buffalo buffalo {redhorse | catfish |catfish |catfish madtom bass bass
in Centimeters
Total Spring* | Spring* | Summer Fall Total Fall* Spring Summer
Y/Y not meas. 105
0.1 - 1.9
2.0 - 3.9 11 1 1 12
4.0 - 5.9 25 1 15 15 61
6.0 - 7.9 4 9 9 1 3
8.0 - 9.9 1 1 1 6
10.0 - 11.9 3
12.0 - 13.9
14.0 - 15.9 1
16.0 - 17.9 1
18.0 - 19.9 5
20.0 - 21.9 4
22,0 - 23.9
24,0 - 25.9 1
26.0 - 27.9
28.0 - 29.9
30.0 - 31.9
32.0 - 33.9
34.0 - 35.9
36.0 - 37.9
38.0 - 39.9
40.0 - 44.9 1
45.0 - 49.9
50.0 - 54.9
55.0 - 59.9
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
80.0 - 84.9
85.0 - 89.9
90.0 - 94.9
95.0 - 99.9
100.0 - +
Others not meas.
Total unmeasured 105
Total measured 42 1 1 24 1 25 1 76 22
Grand Total 42 1 1 24 1 25 1 181 22

* this species was caught during only one season.
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Table 2.4-20.

Length-frequencies of ali fish caught by seining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1978.
(Sheet 7 of 11)

Sections 0, 1, 2, 3, and 4 combined, seasons separated.

White White Bluegill| Bluegill | Bluegill | Bluegill [SmallmouthSmalimouth |Smallmouth
Total Length bass bass bass bass bass
in Centimeters
Fall Total Spring Summer Fall Total Summer Fall Total
Y/Y not meas. 105
0.1 - 1.9
2.0 - 3.9 12 14 8 22
4,0 - 5.9 61 2 4 17 23
6.0 - 7.9 4 4 1 5 1 1
8.0 - 9.9 6 8 8 2 1 3
10.0 - 11.9 1 4 1 1 2
12,0 - 13.9 5 5 2 2 1 1
14.0 - 15.9 1 2 2 1 1
16.0 - 17.9 1 2 2
18.0 - 19.9 1 6
20.0 - 21.9 2 6
22.0 - 23.9
24,0 - 25.9 2 3
26,0 - 27.9 1 1
28.0 - 29.9
30.0 - 31.9
32.0 - 33.9
34.0 - 35.9
36.0 - 37.9
38.0 - 39.9
40.0 - 44.9
45.0 - 49.9
50.0 - 54.9
55.0 - 59.9
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
80.0 - 84.9
85.0 - 89.9
90.0 - 94.9
95.0 - 99.9
100.0 - +
Others not meas. 1 1
|Total unmeasured 105 ] 1
Total measured 12 110 17 23 26 66 4 2
Grand Total 12 215 17 24 26 67 4 2
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Table 2.4-20. Length-frequencies of all fish caught by seining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1978.
Sections 0, 1, 2, 3, and 4 combined, seasons separated. (Sheet8 of 11)

White White White White Black Black Black Black Johnny
Total Length crappie crappie | crappie | crappie |crappie |crappie crappie |crappie darter .
in Centimeters
Spring Summer Fall Total Spring Summer Fall Total Spring '
Y/Y not meas.
0.1 - 1.9 ’II
2.0 - 3.9 3 3 4
4.0 - 5.9 3 3 1 1
6.0 - 7.9 -
8.0 - 9.9 1 1 1 1
10.0 - 11.9 6
12.0 - 13.9 2 2 1 1 .
14.0 - 15.9
16.0 - 17.9
18.0 - 19.9 1 1 1'[
20.0 - 21.9 1 1 ‘
22.0 - 23.9
24.0 - 25.9 N
26.0 =~ 27.9 l
28.0 - 29.9
30.0 - 31.9
32.0 - 33.9 l
34.0 - 35.9
36.0 - 37.9
38.0 - 39.9 l'E
40.0 - 44.9
45.0 - 49.9 l!g
50.0 - 54.9 -
55.0 - 59.9
60.0 - 64.9 llg
65.0 - 69.9 |
70.0 - 74.9
75.0 - 79.9 .
80.0 - 84.9 ’!E
85.0 - 89.9
90.0 - 94.9
95.0 - 99.9 ll@
100.0 - +
Others not meas. E
otal unmeasured
Total measured 2 3 1 6 12 T 1 T4 5
Grand total 2 3 1 6 12 1 1 14 5
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! Table 2.4-20. Length-frequencies of all fish caught by seining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1978.
l Sections 0, 1, 2, 3, and 4 combined, seasons separated. (Sheet 9 of 11)
Johnny Johnny Yellow Yellow Yellow Log Log Log Sauger
l Total Length darter darter perch perch perch perch perch perch
in Centimeters
Fall Total Spring Summer Total Spring Summer Total Spring
l Y/Y not meas.
! 0.1 - 1.9
2.0 - 3.9 4
4.0 - 5.9 1 5 5 2 2 4
! 6.0 - 7.9 1 1 7 7
8.0 - 9.9 1 1 8 8 1
10.0 - 11.9
l 12.0 - 13.9 1 1
14,0 - 15.9
16.0 - 17.9
18.0 - 19.9
[ 20.0 - 21.9
22.0 - 23.9
. 24,0 - 25.9
! 26.0 - 27.9
28.0 - 29.9
30.0 =~ 31.9
l 32.0 - 33.9
34.0 - 35.9
36.0 - 37.9
l 38.0 - 39.9
40.0 - 44.9
! 45,0 - 49.9
50.0 - 54.9
55.0 - 59.9
' 60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
' 80.0 - 84.9
85.0 - 89.9
90.0 - 94.9
l 95.0 - 99.9
h 100.0 - +
l Others not meas.
) Total unmeasured
Total measured 1 6 6 1 7 2 17 19 1
5 Grand Total 1 6 6 1 7 2 17 19 T
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Table 2.4-20. Length-frequencies of all fish caught by seining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1978.
(Sheet®10 of 11).

Sections 0, 1, 2, 3, and 4 combined, seasons separated.

Sauger Sauger Sauger Walleye |Walleye |Walleye Walleye Freshwater Freshwater
Total Length drum drum
in Centimeters
Summer Fall Total Spring Sumrey Fall Total Spring Summer
Y/{ not wmeas.
c.0o - 1.9
2.0 - 3.9 7
4,0 - 5.9 4 3
6.0 - 7.9 5 5 9
8.0 - 9.9 1 1 1 13
10.0 - 11.9 3 1 ] 13
12.0 - 13.9 2 5 >
14,0 - 15.9 2 2 1 1 6 4
16.0 - 17.9 9
18.0 - 19.9
20.0 - 21.9
22.0 - 23.9
24,0 - 25.9
26.0 - 27.9
28.0 - 29.9
30.0 - 31.9
32.0 - 33.9
34.0 - 35.9
36.0 - 37.9
38.0 - 39.9
40.0 - 44.9
45.0 - 49.9
50.0 - 54.9
55.0 - 59.9
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
80.0 - 84.9
85.0 - 89.9
90.0 - 94.9
95.0 - 99.9
100.0 - +
Qthers not meas
Total unmeasured
Total measured 2 8 6 1 1 8 24 53
Grand Total 2 8 6 1 1 8 24 53

2.4-124




Table 2.4-20. Length-frequencies of all fish caught by seining in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1978.
Sections 0, 1, 2, 3, and 4 combined, seasons separated. (Sheet 11 of 11)

Freshwater] Freshwate
Total Length drum drum
in Centimeters
Fall Total
Y/Y not meas.
0.1 - 1.9
2.0 - 3.9 7
4.0 - 5.9 7
6.0 - 7.9 9
8.0 - 9.9 2 15
10.0 - 11.9 13
12,0 - 13.9 7
14,0 ~ 15.9 10
16.0 - 17.9 n
18.0 -~ 19.9
20.0 -~ 21.9
22.0 - 23.9
24,0 =~ 25.9
26.0 - 27.9
28.0 - 29.9
30.0 - 31.9
32.0 - 33.9
34,0 - 35.9
36.0 - 37.9
38.0 - 39.9
40.0 - 44.9
45.0 =~ 49.9
50.0 =~ 54.9
55.0 - 59.9
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
80.0 - 84.9
85.0 - 89.9
90.0 - 94.9
©95.0 - 99.9
100.0 - +
Others not meas.
Total unmeasured
Total measured 2 79
Grand Total 2 79
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Table 2.4-21 Total numbers of fish tagged and released in the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
April 9, 1974 through December 31, 1978, with numbers and percentages of tagged
fish returned

Total No. of tags % returned of
Total No. tagged Total No. tagged returned Apr. 9, 1974 total tagged for
Species in 1978 1974 through 1978 through Dec. 31, 1978* each species

Northern pike 0 238 50 (2)** 21.00
Carp 0 15 . 0 0
Sma]]moufh buffalo 0 4 0 0
Channel catfish 66 216 9 4.13
o Flathead catfish 17 31 1 3.22
T White bass 35 3,053 347 (10)** 11.37
o Smallmouth bass 4 110 11 10.00
Largemouth bass 0 22 5 (1)** 22.73
Sauger 7 1,130 131 11.59

Walleye 21 1,121 122 10.88 ’
Total | 150 5,940 676 11.38

* Tagged fish recaptured more than once are recorded as one in this table.

** Number of returns in parenthesis indicate the number of fish recaptured more than once.
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Table 2.4-22

Recapture location of tagged fish relative to location released in the Mississippi River
and connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing,
Minnesota, 1974 through 1978.%*

Upstream Downstream Stationary Mean net movement **
No. Mean upstream Range No. Mean down- Range No. Direction Distance (m1)
movement (mi) (mig stream (mi?
movement(mi)

Species
Northern pike 18 2.7 0.3-16.7 29 8.8 0.3-28.5 5 Downstream 4.0
Channel catfish 69.5 . 11.0-128.0 6 59.8 2.0-120.7 1 Downstream 24 .4
Flathead catfish 0.0  ~---- 0 0.0 a---- 1 None 0.0
White bass 57 16.7 0.3-66.0 136 19.2 0.4-110.3 164 %*% Downstream 4.6
Smallmouth bass 9.6 1.0-17.0 2 7.4 1.0-13.7 5 Upstream 2.1
Largemouth bass N 3 3.1 0.1-5.7 3 Downstream 1.6
Sauger 15 16.9 2.7-32.3 82 20.8 0.3-40.5 284 Downstream 11.6
Walleye 32 15.3 0.3-63.0 38 13.5 0.5-49.0 5144 Downs tream 0.2

*  For fish recaptured more than once, the location of the prior
for the following recapture.

%k

stationary fish).

Fekk

or figures on this table.

recapture was considered the release location

Difference between total upstream and total downstream distances divided by total number of fish (including

Location caught was not specified for one white bass, so this fish was not included in any of the calculations

4+ Location caught was not specified for six sauger, so these fish were not included in any of the ca]cu]at1ons
or figures on this table.

++ Location caught was not specified for one walleye, so this fish was not included in any of the calculations
or figures on this table.
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Table 2,4-23 Length-weight relationships for selected species from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing,
Minnesota, 1978. (A11 sampling sections combined, summer and fall data separated).

Summer 1978 Fall 1978
Correlation Correlation

Species Equation Coefficient n Equation Coefficient n
Shortnose gar log W = 3.2637 log L-6.1918 0.875 29 log W = 2.9789 log L-5.3816 0.922 29
Gizzard shad log W= 3.0686 log L-5.0781 0.993 73 Tog W = 2.9906 Tog L-4.9245 0.994 230
Northern pike log W = 3.1443 log L-5.5977 0.993 54 log W = 2.5571 log L-3.9272 0.983 48
Carp - log W = 3.0047 log L-4.8727 0.982 429 log W = 3.1149 log L-5.1766 0.987 324
Sho;thead red- log W = 2.9778 log L-4.9177 0.973 125 log W = 2.9558 1og L-4.8598 0.986 94

orse
Channel log W = 3.4614 log L-6.2568 0.994 18 log W= 3.3102 log L-5.8701 0.989 30

catfish
White bass Tog W = 2.9566 log L-4.8130 0.991 369 log W = 3.0224 log L-4.9815 0.979 425
Bluegill log W = 3.0316 log L-4.6607 0.955 278 log W = 3.2701 log L-5.2122 0.959 278
Smaglmouth log W = 2.9748 log L-4.8214 0.987 61 log W = 3.0377 log L-4.9825 0.990 49

ass
White crappie log W = 2.9191 log L-4.6494 0.970 159 log W = 3.0884 1log L-5.0879 0.957 233
Black crappie log W = 2.9173 log L-4.5986 0.980 295 log W = 3.1624 log L-5.1762 0.978 408
Sauger log W = 3.1000 log L-5.3541 0.988 38 log W = 3.2298 log L-5.6764 0.991 153
Walleye log W = 3.0562 log L-5.1974 0.996 28 log W = 3.2338 log L-5.6796 0.993 63
Frejhwater log W = 2.9113 log L-4.7104 0.987 422 log W= 3.1799 log L-5.3809 0.978 249

rum
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Table 2.4-24 Expected weights for fish of various lengths from the Mississippi River and connecting
waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, 1973-1978.
Calculated from length-weight relationships for all stations combined. (Sheet 1 of 3)
_Length _ . _ Weight (g) . —
mm in 1973 1974 1975 1976 1976 1977 1977 1978 1978
Summer Fall Summer Fall Summer Fall
Shortnose gar
550 -—- -—— -——- -——— -—— -—— -—— 565 605
600 -—— -——— -—— -—— -—— -— -—— 750 784
700 -— -—— -——— -—— -—— -——-- -——-- 1241 1241
Gizzard shad
150 5.9 36 ——— -—— 39 38 38 34 40 38
200 7.9 90 -——-- -———- 95 93 94 83 96 91
300 11.8 318 -—-- -——- 330 334 330 292 334 304
350 13.8 516 ——— -——- 528 543 532 472 535 483
' Northern pike
600 23.6 1424 ——— —-—— 1179 1440 1364 1400 1373 1502
700 27.6 2161 _— —— 1948 2280 2123 2230 2229 2228
800 31.5: 3102 -—-- ——— 3009 3418 3114 3335 3392 3135
900 35.4 4267 —_—— -——= 4415 4869 4365 4757 4913 4237
‘ Carp
250 9.8 228 -— -——- 236 230 283 243 215 196
300 11.8 381 -—-- -——- 392 394 457 413 372 346
400 15.8 854 -———- -—— 875 922 977 958 882 848
500 19.7 1598 ———- -——- 1629 1783 1761 1838 1725 1700
600 23.6 2667 -— ——— 2708 3056 2850 3131 2984 3000
650 25.6 3339 -——- ———- 3385 3872 3520 3956 3795 3849



Table 2.4-24 (cont'd) Expected weights for fish of various lengths from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,
1973-1978. Calculated from length-weight relationships for all stations combined.
(Sheet 2 of 3) '

Length ‘ Weight
mm in 1973 1974 T975 1976 w%-m—rm—-mr——"lm'——lm
‘ Summer Fall Summer Fall Summer Fall
, Shorthead redhorse L
300 11.8 305 ——— —— 343 334 315 307 208 290
400 15.8 704 _—— —— 688 797 725 733 677 678
450 17.7 1027 ———— ——— 915 1138 1021 1048 962 961
_ Channel catfish

300 11.8 203 ———— _—— 260 247 258 228 208 214
o 400 15.8 522 —— — 621 665 599 587 562 554
. 450 17.7 767 —— ——— 887 998 845 864 845 818
o> 500 19.7 1084 _—— —— 1220 1434 1149 1221 1217 1159

& | White bass
200 7.9 131 _—— 110 116 99 123 99 98 94
250 9.8 240 _— 211 208 200 212 200 189 185
300 11.8 394 ———— 359 334 ; 353 330 355 324 320
380 15.0 747 ——— 714 617 742 589 747 652 654

Bluegill
100 _—— —— ——— -——- —_—— —— ——— 25 21
150 ——— ——— ——— ——— ——— _—— ——— 86 80
200 —— —— —— —-—— -—— -—— —— 207 205
Smallmouth bass

200 7.9 125 ——— 121 125 118 118 115 106 102
300 11.8 428 ———— 374 404 415 408 405 353 349
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Table 2.4-24 (cont'd.) Expected weights for fish of various lengths from the Mississippi River and
connecting waters near the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota,

1973-1978. Calculated from length-weight relationships for all stations combined.
(Sheet 3 of 3)

Length . _ _ Weight _
mm in 1973 1974 1975 1976 1976 1977 1977 1978 1978
Summer Fall Summer Fall Summer Fall

White crappie

200 —— —— — — ——— ——— —— 117 104
250 _—— —— —— —— _—— —— -—— 224 208
Black crappie

150 5.9 59 —— —— 59 54 53 55 56 51

200 7.9 134 _—— -_—— 134 136 130 136 130 126

250 9.8 254 —— — 254 277 261 276 249 255
Sauger

300 11.8 250 _—— 241 208 225 252 228 211 211

400 15.8 - 611 —— 600 544 583 595 613 516 534

500 19.7 1220 ———— 1220 1069 1143 1158 1319 1030 1098
Walleye

300 11.8 275 253 256 246 250 247 239 236 214

450 17.7 908 875 886 827 885 883 818 8156 795

550 21.6 1640 1620 1640 1507 1656 1657 1505 1506 1521

Freshwater drum

150 5.9 41 —— — 47 45 45 38 42 35

200 7.9 98 —_—— _—— 106 107 106 91 97 86

300 11.8 - 333 —— ——— 330 358 350 314 317 313

400 15.8 793 —— _—— 743 846 817 758 733 782




Table 2.4-25  Summary of results from a mu1t1p1e mark-recapture popu]at1on

; estimate ending June 6, 1978 in the discharge area of the -
Prairie Island Nuclear. Generating P1ant Red Wing, Minnesota
(Station 3-2),

Total Estimated 95% - . Est. No. Mean Est. Standing

S R N N
Carp 135 2,587 1,057-6,463 1,888  1.60 2,957
White bass 17 54 23127 3 030 12
Walleye 21 g1 34-216 58 L2 70

Freshwater
drum 317

N
[ ]
'S
I
’-I
W
)

3,682 2,202-6,483 2,630 0.26 684

*Unmarked mortalities have been added to N and to the confidence interval for N.

@Confidence intervals calculated using Appendix II in Ricker (1975).
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Table 2.4-26

Abundance indices for 12 fish species using data from all seasons

and all gears except seines, from the Mississippi River and con-
necting waters near the Prairie Island Nuclear Generating Plant,
Red Wing, Minnesota, 1973 through 1978.

Species 1973 1974 1975 1976 1977 1978
Shortnose gar 0.87 1.32 0.91 0.90 1.96 0.95
Gizzard shad 1.99 0.78 1.10 0.63 3.89 0.70
Northern pike 1.32 1.1 0.99 0.82 0.57 0.71
Carp 0.90 1.25 0.70 1.14 0.87 0.65
Shorthead redhorse 0.84 1.05 0.54 1.48 1.12 0.84
White bass 0.79 1.18 0.68 1.24 1.26 0.99
Bluegill 0.85 1.74 0.51 0.86 2.54 1.51
White crappie 0.35 1.18 0.60 1.43 4.94 2.31
Black crappie 0.98 0.91 0.95 1.11 3.31 3.39
Sauger 1.79 1.08 - 0.97 0.65 0.40 0.78
Walleye 1.09 0.75 1.04 1.14 0.58 0.77
Freshwater drum 1.37 1.10 0.46 1.19 1.57 1.03




PET-¥°C

Table 2.4-27 Comparison of several population estimates made in the discharge
area of the Prairie Island Nuclear Generating Plant, Red Wing,
Minnesota, 1976 through 1978.

, Total no. v
spectes Dt of LDt oo Estimated oo SR Source
- date of Recaptures interval
‘ ~ estimate o “

Carp” Dec. 8, 1976 149 1 9,08  2,753-16,521 1
Carp ~ June 6, 1978 135 3 2,587  1,057- 6,463 3
White bass  Dec. 3, 1976 508 19 7,051 4,608-11,282 1
White bass  Dec. 30, 1977 727 49 4,632  3,370- 5,894 2
White bass  June 6, 1978 17 2 54 23- 127 3
Walleye Dec. 8, 1976 218 23 1,053 714- 1,620 1
Walleye Dec. 30, 1977 50 4 306 137- 766 4
Walleye June 6, 1978 21 2 81 M- 216 3
Fresmvater  gune 6, 1978. 317 13 3,682 2,202- 6,483 3
1 Gustafson and Geis, 1977

Gustafson, Fierstine, and Geis (1978)
This report
Calculated from unpublished 1977 data
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